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(54) SUBSTANTIALLY PURE MICROORGANISM PRODUCING 
DEHYDROGENASE 

(57)Abstract: 

PURPOSE: To obtain a microorganism which is useful in 
the production of myo- inositol dehydrogenase which 
converts myo-inositol into myo-inosose. 
CONSTITUTION: The microorganism belonging to 
Escherichia coli, transformed with the base sequence 
encoding the amino acid acids represented by Fig. I, and 
producing myo-inositol dehydrogenase is isolated. In this 
case, transformation is carried out by Escherichia coli- 
DH1-pMIDH3 (FERM p-13014) or plasmid pMIDH3. 
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(57) mm 

• ^/->h-;wrt Kny-t— t?«:«S+ 
PtU f£t^t±— J: 5 jf'-fy' 

■J— - tf©!»$i&tt©fiJb^SK«IHt<D«*/i to 



1 

i:£#ti:-f3^ • -fy->h-^ft Kayr— 1r£• 
iC&tZ>'&'£y>}ft-?yx~ KpM I DH3|Cj;or^« 
[§i!*S3] /7^; KpM I DH 3{Cj:oT^SI5 

t7 ■ 3|)-DHl-pMI DH3 (FERM 
P - 1 3 0 1 4) T-fc3t«#^2§E«<D®£$)„ 

&&m%-f 5 Z t ZW&t 1 3 5 is- • 4 / v V -frT 
-5!l*rl4Kic»DNA > , 

sbmm&mzGi- um^7^i f\c£ixbku& 

£htL'0.%.mxfo%x* • 4 / 'y h-^rt Ko^- 

XZOig^Mfrb i * • -f/vh-zi'Tfc Kn^t-t' 
5* • + NAD + 

[0004] (^tpONAD'&tfNADHli, 

MAD(DmimRtrm%mxh6) x^ztizio 
®!>m%z%L, mm%%E. c. i. i. i. ist 

LX%abHX\/ s Z> mm^y Y'y-y^ 1161, 198 

2 ^ mmis%n) „ • h-/n« / •> h 

1 B£)2g, f+$3 g^#t£$tk 

wigicfcit^^o- n»mRumuc£^xkL£ ? 

^CDl«/^Pii|5EP,n5 (SS*ft#2 4#, 1 1^, 
1 448-1 4 5 51, IPHttt) „ Z<D£o\Ci*- 

/'>Y~^^m-r^zticx-ox^mm<D^^^ y 
^fiifflLt. z<Dmmim->t>zttf*ztix\<^ m 

mW-2-2 4 9 7 7 6^§-£$) . 
[0 0 0 5] :«;t--f/v'l>-;Pft Kn^t-fe' 
Ht<DB (Biochem. Biophys. Res. 
Comraun. , 68, 1133-1138 (197 



(2) #^¥6-7 158 

2 

IfS#« 7 ] »fr«s*£ftfc*4fc#77 * $ KpM 

i d h 3 let o -cosiest £ ft fctst* xhm*m 

i?M<D ;*--f/yh -/Px t K □ y r— fe* eolith 

l!i*JS8] 7°7X5; KpM I DH3lcJ;oT^SG 
«$ftfc»4fti^y^x!; fc7 • 3 'J-DH 1 -pM 
IDH3 (FERM P - 1 3 0 1 4 ) TfeSIMUS 7 

10 

[000 1 J 
[000 2] 

20 — fe'li, =37^7; KTr-y-^^U^xK (NA 
D) (OftftT, g£5*; 
[0 0 0 3] 

[fci] 



•-f/V-X + NADH + H + 

6) ] ^ /^x/t'^ ( Bacillus) M (^ip4 
- 1 2 6 0 7 5 JHfcBL J. Biol. Chem. , 2 
30 5 4, 76 8 4-76 90 (1 9 7 9) ) , 7in/^ 
^— ( Aerobac ter) S (Me thods i 
n Enzymoiogy, 3 6, 3 26 (1 9 6 2) 
[V] ) , ^7v?i7 ( Klebsiella) 1 

mm^yy'T'v?. mew. 1982^ ®twis%. 

ffl . t7f7 ( S e r r a t i a) JK (BjR/xvK^ 
•7^.^61, 1 9 8 2% «t«lE*tT) ^^y^h 
3 * ^ ( Crvptococcus) IS ( B i o c h 
em. Biophys. Acta, 2 93, 2 9 5-3 

0 3 (1 9 7 3) ) tei?£Witm£.mcfttEtZZt 
40 tftobtlX^Z, m*<F>i.*- -i / >h-/Wrt Kny 

f— tf(7)'PT*'b. ^\Z./^)V7. • i^f-No. 3©^ 

h-/WD«^tc*S(|-e*)5r.i:j9S*pe)ftT^5 (»BBq£ 
4-1 2 60 7 5 ^$g) . 

[0 0 0 6] Z<D$X\ Af;M«X7f !)x ( Ba c 

1 1 1 u s s u b t i 1 i s) 6£<£> ^ ^" • -f / •> h 
-/Pr t K o y-r— t' (cot, nt tt»£*#Kfc $ 

ft, ae^-ofiSEM^ft^^ft, r^yfiffiyn^it^ 

$ftT^5 (Gene, 1 08, 1 2 1 -1 2 5 (1 9 
50 9 1) ) . ft*\tZ<DmMmRU7%/ffl£MZ&% 



(3) 

3 

3 © 5 * • -4* J •> h-/Uf t Kb y-f— t?iie?-£®i# 
<t 1 1C%%W<D I it - -i J > r- -A'T t K o yi-—t'<0 

7 * j m&nRmmm<D7 i / mm*^ - Kt-s d 
m#m&tf&< . &±mm^ x ot * # • -r / •> i— * 

t t Kny-f— ZfrlfOXotlTi /miMX'h*>fr± 

[0 0 0 7] ^M-X/fMWO;*- 10 

-4 y -> h -i^t t K d y-f— 1'{± ; * • ^ j -> h -/Mc 
*1/t-5Kmfil#l 8mM-C*fo5tf>lc2tU • i 

7t°-No. 3«U • -i y is h-zi^r k Koy-f— tr 
II $ * • <i / •> h -/HC&t S K m§[^ 0 . 6 4mMi 

5%W±©«fiFStt**rt5$3Ett»c<>flEiifcll*-C*) 

So 

[00 0 8] rw«t5 4ttRT, Jxffctt, 3c£tti«*lc 

iS<< -4"y-> h-A-©ffl£lC^T'fcV<?vU7. 

•x*f— No. 3©$ it • 4 / > h— ;Pr t Ko^-f 20 
— t'tcfc^-cii^Stt^ffii^i^e.. 

• W/ v- h-rt/rfc Kny-t— fe*£flij£-f StfiJ^T'f- 
KW-ifcllHi&tfgEHmwT 5 ygfE?i]5r3- K*5D 
NA©^EflKoV*TI^£*S£;h/CWiV\, 

[0009] Sot, Stf- -f/v'h-/Wf t Kn^-t- 
— 1?t:«J«1-3#y^7*^K©-*ttig©ft]£. 
©75/ gffi^ij £ =» - K1" 5 D N A ©JfigBfll © 

[0010] 30 

mt©<bfcT\ i.*- -f /^F-^oSiic^rffl//?* 

• .4 y •> h -*r t K p y-f— fef i < 4« ■*-$« 

mzrmu zommzm^ximmm&ttt 

[00 1 1 ] 

aj£1-Sfc*l£*SW£*fiftfc*g*. 5 * • ^ y •> h 
-/Prfc KBy-*--1?fr&Staa&fc63lE©ifefe*D 
NA7-Y^7U-©tiO^, safciF-D 40 

NA£7^ !J--y^U ^-C;(DDNA^ffl^tf 
5H?*-£f«^Uc©ib, «tlfir>i!)t7' a 
If ~ ( Escherichia c o i i ; l^T E. c 

o i i kt&*ir&) icmtzmmzmAixmm 

X. 4J -yh-Aft Kny-f— tr£$«J;< 

[0012] -Tft «Jfi, 5 :* • <4 y > h-/u 
ft Kny^— fef t*«i-5 DNA^#tSia«lx7'7 50 



1 5 8 

4 

7 5: Kt«toT^«e*$nfc£ J _£_Q_!_LtJRt5» 
%.®X'kZ>Zk*W8kttZ\it • 4 ; >s Y->\>Tt K 

*i5 7 5 y &E?i| £ => - Kt 5 JSSEjai ZGtZZk* 
W&ktZi*- -fy >h-/urt Kpy-t— tf^^g. 
1"43lfC±tt«=/fDNA. AxmBto*1tt»1Sii1iM 

%M)X'hz>\ * • y •> h-^r t Kny-f— tf ^^g 

H#J^f? ^ * • -4* y > h-^ft Kny-J— if SrSSt-t 

[0 0 13] WT, *«WS:»»lCttWt5. 
fc^t, ^ * • -4" y ■> V-frr t Kny'-t-if 5r4Ht 

• -4V v'h-A'T fc Koy-f— fef 5r5l^t5ie^DN 

A74*^7!)-Ol'H. <)-=->yt6Zk\z£ 
ot#5: t^T*#5„ 

[00 14] **^(C*J^TI±, H«iE© 5 ^ • 'C y •> h 

0 : ISM^SICOV^Tii!}#m¥4 - 1 2 6 0 7 5 f^«© 
IE^Sr##i:t-ixlf«tl\ r©/<f-^ • x^ t°-N 
o. 3©M#DNA74y7 !/-*»P>»»*S:*S1- 
5 S£iP D N A S: 7. 9 y - = y 5 *)£© Aft^JlCo 

^xmw-fzt. t-r. sia»M»DNAioo 
-2000// gsjf ^m^m^hx^^m^x^x 

mttz(Dh. f©l-l0^ gg«S:iHlfi#*lLLn. 
d I I IfgjBrLT. «SJx.li^ n-=y^fflx;^^-(7) 
KpUC 1 1 9 H i n d I I I g|H£|Cig£U 
fc^X'Z ©«& x D N A £?g±'f3t£felc;gA U Tfg^fe 
ftDNAO^a- xV^Sr^V\ 10* ~10 $ ^n- 

vA>e>/j:5Jtefe#DNA7'fy7 | ;-s:ffjit5. r© 
a^©atci i M«ix(cffl^f>nT^-5'b©. 

[0 0 15] S±«4«stili*tDNA4*At5*iife 
fc LTI1, WiligiiStfeiixyi y 1 7Ji(CJSt-5 

tS4ft©»&uii» ^^i"7^-4'^y©#ST(cfi^x 
DNA©#AS:tfoXt.<t^L, ^t'fy K^M 
ffl^Tti<, *fc/<f-/w^JS(CJSt?>»4!fe©«^ic 
li, 3>ffV h4r^SS/ctt7*D H7°7 7v hffi&fcfc 

t^n-7-4'yp^>v ; J L^-> 3 >fe^ffl^T'bJ;v\ fi± 
»4^©Bflia^x.DNA*A©^ril©S^ICo^T 
(i. ififtxDNASrffij^tS^^^-CH^Wttv-* 



5 

[00 16] U-'f/v/h-'l'ftKnyt- 

[0 0 17]&^-C\ ZtlbOfott&XyJZtU*?- 
ittlEW&fefrDNA©'* 3 ;^ ^/->h-^f t 

^•T'fcO. ^ :* • -f / > h-A-rt Yuy-T— £<D&jfr 

n-y£ftfl»ft;Wl^li}i*:ft;0»ofc o t 
<7>»3i£#fc S'* < '>ft triltfl LT 7° o - 7*£-§- 

X-i^f-No. 3 t'&Wx-hhtn^hii^^f^ 

7* • X7*f - !/ * ( B a c i l I us sub t i I i 
_s_) -^/<^yP^ • 7.r 7nf- *7 -fyUT. ( B a c i I 
l u s s tearothermophi I lus) <D 

9. £fc7'p-7to;g$l£OV''-Ckfi*&ftU *?>t- 

[0 0 18] W:, r©BWo»e^F-DNAS:^tr^ft 
*5«$nfcfi±»4»*»5>, Wfctf-^TTV* (Ma 
n i a t i s) bW^ffi [ NtU^-n^/V- 7n-=y 
ff : K^7 R !i V9r*— /<— (Molecular 

Cloning:ColdSpring Harbo 

r ) J (1 982¥) ] ftifWEo-C. 

-yuft Koy7— fe'5rSS.1" ; 5DNAS:^trl§^7' 

7*5 K ( P MI DH1 tfft*) IrllStS It^T't 

Sfcs K7y^-5 K«t'©/<^^ • ^f-No. 3& 
fe^D N A6*©Si5{4©ffl|!S^»160lill 3 lOT^t t *J 

[0 0 19] flWEOJ:5l-t"C8Sfe*DNA7'f 

7*7 y-© 1 * 1 ^ ?t^;->h-^ftKDyt- 



#W¥6-7 1 5 8 
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-b'SrSatiaC^DNASriB^^fc'JSS^^^-*: 
S#W{c^5tL#?.77-v ; Sfcli7'7^5 K*»b*e 

77-viLTIi, «*tf E. c o 1 i tS^tt^ftfc 
t^^lCli, Igt • 1C, Igt • lB4i'» 
f>H5„ ifc. 77*5 KiLTIi. E. col 
±fS£4fefct*K, W*.tfpBR 3 2 2, P BR32 
5, pACYC184, pUC12, pl)C13. pU 
C 1 8 , p U C 1 9 , pUCl 18« pUCl 

Jf£lt, tflilf pHY 3 0 0 P LKftt'SrfflVVfttf <fc 

If p Y A C 5 ft if Srffl l,\h.tf i V \ 
[0020] Iftib©^??-!^ •-</-> h- 

;Prt Kny-r— tfite^DNASrffl^tfTJitlCo^ 

wtA«-Cf 5. Mx.(faSftfflR»*S:ffl^-C, itiiE© 
^-(//H/i'ft Kp^t— ir'ie^DNA&t 

-JVr t K n 7*7— ^afi^-Sr^ 
tpDNAW^&O^i'^-W^SrftfcW*,. ^rtv^n© 
ftfF*««:7=- aaftDNA^— tffcffl 

[00 2 1] '&&<»ni&mci5\i%%w<t9-\x bm 

!a©»^X.7"7^^ KpMI DH 1 ir^<7 7-777 5; 
KpUC 1 1 9i)>b'&btl. pMl DH3t#i&$ixfc 

&£-frixll5*--f 7v-h-^rfc Kny-f— fef«r4S 

[0 0 2 2] *«Wt*5^TJ±» flaSUB*x.7*7^$ K 
pMl nH3lC±oTMg^^^ E. col i tCg 
tSSS^tt, iyiDt7 - 3D-DH 1 — pM I D 
H3 (FERM P-13014) i^^$ix5„ r© 

[00 2 3] Mi«7 , ^='-7 1% r 

>7y. ->a^ ^7-;t^ r*xh!Jyftifi4^ 1 

mm®. mmm. 7y*-v 

!l7-t., *;Wv"7A, 7^->^, SIS, 
50 [0 0 2 4] 8*#ffi|£OV*Ttt#fcMIStt&<&&l0> 
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m fftttaftistttt*. ies«ii. hue*** tm 

I125~42°C. J:0KL<li3 7TC£fflT\ 12- 

»*SrS*t5ttm«Srl#5. ro«iffl*!J»t,, Off* 
TflUtiitfJ:^. 

100 2 5] CO»»«iBilCO^T, 5* 

^^zticx^x, mm&w&%.m< i * • -r / -> k 

-/urt Kay-t— fc*£$g#L-f -SSfc^-DNAfi, 01 

^o-e<D«5EWia2(o^tffi?iJt?*>'5Z i#W6*> 20 

[00 2 6] IW«J:9lCLT#P)iX^^^-' <f/->h- 
/Urfc Kny-J— - tff±, NADtf>#£T> ^;t-^V-> 

S: 1 1 5 r t * > t> , ^ iiiWf * <0 5 ;* • ^ / v h - 

(DmuTicm&tz. tit* t^x<D7i mitLfc 

Sr^tfcWttS. 30 
[00 2 7] DNAir^D^i 
A:7f=V 
T > 
G : ?7~y 
C : >h» 

N : 7f=y, f;V, ^7-v4/cli-> V'yy 
R : 7r = ySfcl±^7 = y 

Y :^5y*fc{iv/h->y 

Ala: 7y=-y 

A r g : 7;Mf=y 40 

A s n : 7^/<7 : ¥y 

Asp: 7^./<7 : ?yS 

C y s : '/Xf-fV 

Gin: ~ y 

G 1 u : 5 

His: t7.f-'Jy 

I 1 e : -i vmyy 

Leu: n-f yy 

L y s : ') y y 

Met: > J-*~y 50 
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P h e : 7i=;l'7? = V 
Pro:7n|)y 
S e r : ir 'J V 
Th r : X l^-V 
T r p : Vy-fY7 7 y 
7 y r : J-vyy 
V a I : ;< !> > 
[0 0 2 8] 

[0 0 2 9] 

1 ] feftttDNAC^ 
^/W-i^f-No. 3 (FERM BP-301 
3) 1^5rf : a7''l' ayj^lffi (1 8 g/!i v h/K ta 
7^37 j (*«Fft*tt») ) 2 0 0 m 1 \ZX 3 

7 < ct?-a«iga**ufca x znmmzM'mm 

i>m (K-CX-250S) &m\ 6 5 0 0 r pm 
(7 6 6 OG) T-l 0ftm&>M&&®LX, gfrfrg 
S L7c, 

[0 0 3 0] ft^T*. :©IM5 0mM|-!Jx-M 
(pH8. 0) . 50mM EDT A (pH8. 0) & 
tfl 5%>a^D-^^f>/jr§^2 0m I <P\z?m 
fi&flgJg#2mg/m 1 i &<5 <fc 9 »c !) /f— A 
(£fc¥l£tt») SrAnx., 3 7t-C3 0#KteSLT 

fifi^-f h y 7 A (>/v|±M) tKSM 1 m 1 SrADX-T, 
3 7TX'2 O^IWLfci, lOOOOrpra (12 
0 8 OG) T'l 0#F B m>#f$&SLT**S£®l|Xl, 

7^#-e*o< *»jiffL4Aif>. DNA5:#7^||;J 
£ojHrc$M*Lfc&, lOmMhM-ffiKpH 
8. 0) StflmM EDTA))'f>/j:5M2 0mlT' 

(i/i) jg&mzmz.. msztmmc&mLxkm 

5>&Lfc 0 

[0 0 3 1 ] Wi s z.<D*mz2&*<D=9 /-a,&b 
*.T«fC<0*ffi-Ct5-|jEDNA4»fiLfc«, 10m 
MhD^-M (pH8. 0) St/lmM EDTAA> 
e>45««2m 1 \mMLtc„ 

[0 0 3 2] 

[#%$2] /^•i^C-No. 3iffi ; f7^ 

5m gW^o-^y/^^-pUC 1 1 9 (Sfiig 
ttS) 5n g©*ii€li*»J©itS«f-e, $iJP5lf*H_L 
jLd I I I (SfiJlttK) 3 0*^^^fflV^, 5 0mMh 
(pH7. 5), lOOmM NaCI, 1 
OraM MgCI, StflraM DTTA^fc-Sig&fe 
10dg/ml OffftTx 3 7 *C-C 2 ^n^lKfrAS t 
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to 

[003 31 p U C 1 1 9<r>®Wi®mt, 5 ' KtffiiWt 

y $ bkfrfcm^T/i'j} yit **7 

7 9— t? (SSitttSi) 1 Wi^DxT 6 5t:T- 2 B$Fe) 
d*;ua (1/1) S-g-^^Afl^TiaSt/i^. it<L># 

/ 1 oio3MK^-f h vtmmm^ zb\^2fe 

[0 0 3 4] :©DNA5rl OmM h y (pH 
8. 0) WlmM EDT A^mfrbk^fe^Xfe 
«Lfc». 6 6mMh^-M (pH7. 6) . 6. 
6mM MgCU, 1 OmM DTTStl6 60nM 

atp (^-y ytf—?y^ Mt$t) <o££T. t 

4DNA7-f [SiSSttR] 10 0*fiS:ffll\ 
1 6tt'l 6^7^ y-v'aVSrffofc. 
[003 5] ftlC, - jxfcfr- • >y-ty (K. Shi 
g e s a d a) <0?7i£ [ rjIMSl^J $2«» 6 1 6~ 
6 2 6^-^ (1 9 8 3?) ] laoT^ytryhH 
Ut Lfc E. col i DH 1 (ATCC3 3 8 4 9) 
[F\ recAl, endAl, gyrA96, th 
i -1, hsdR17 (r»\ m>') , Su pE44. 
relAl.A] [ l^X/^z-yfr • 7 u-=-Vf : 
3-/1/ K^yy y7*/\— (Molecular C 
1 on ing :Col d Spring Harbo 
r) j 504-506^-7 (1 9 8 2^) ] lCr-7 7 
77i-^->3>U d ix £ 7 ^ £">";* > 5 0 u g/ 
m l£*BH 1 5S^iglffitC-r, 3 7lC-e-fiflEg*U 

o o o^mm^w^m^nx, • 

f-No. Sie^y-T^^y-i: Lfc„ 
[0 0 3 6] 

fc 0 croflHBfrfci 5* *iS»?>J£SE?ii 

^flLfc. -o^ffi$ftfci£SEJi|IUi«*Ofi-£# 

•V— f/u • *7 - T / V *y ' triti* • V^x-t* 
(J. Am. Chem. Soc. ) J 3I98#, 365 
5"<-v?] tS<Jt» DNAfVfe-'M'lf- [1M7P 

[0 0 3 7] tfcfc*>, 06«OTiH(OglJ^<7)7^ JWSL 
?I|G1 uHAl a leftist 5DNA<Dffl£-tm 2 0"? 



tW6-7 1 5 8 

10 

-©fc©£%:iUyfr&6 4»9fcfiEl-3. U#ot. 
7i/SEfl*»fete:£$JiamRNAlcfe*ttfc2 0? 

bttfc^y 3**7 l'*^ K50ng5rT4^'J??l/5T 
fK*t-g'<7 7 7- [5 0mMM^-M (pH 
8. 0), lOmM MgCl:. lOmM 2-^/W 
T^h^/-^] 7 O^C-P^y WKD t7- ! 

P] ATP (7^ : y\^y^^y^m) O^ST^ T4 
# y * 7 u*^ K4f "J— tf (*ff»att») 8 . 5 
fcffiv\ 3 7"C-e3 0^raR(E$*T. 7f V h-/ 2 
P feWttJl-y p*** l^f-KT'p-T'fc 

[0 0 3 8] 

fe^WDNAOT.7 y-=y/ 

7*7 y- tft&hw-fiLmmmiKDTy^yyyMtit. 

Oyj/lst-ZTJU* ])%?mm (1. 5M NaCl 
tWO. 5N-NaOHi£$) *fc5#fflgU 
fftSSt [0. 5MM ^-*Bf (pH7. 0) RV3 
M NaCl ji^K] £5#mftfttt, 
[0039] WC, -07^/1-^-5:8 OrX- 2 B#FbWP 
$U lft: t P(Cfco)t7'7^5 KDNA£7^U*-|C 
@)£Lfc„ $P>(C N r<D7-f^^-5r, 1. 8M Na 

ck o. i 8Mt x-ym-rhWJ*. o. 0 5%zy 
y&t-vvtK o. i%7-7y^6it^hy 
o . i %7 ^ 3-/k o . i y t^/ufp y 

0. l%BSA&tfO. 0 lyof-^ftiFDNASr^Irt 

5^wwy»j^-Jf-^ 3 y»«lcgt, 3 7*CT— 
M/My^-ft'-yay^fTofc. =t<D^ 7 
-f/l'^-Sr, 1. 8M NaCl, 0. 18M^x>6l 

■j-hy^A, o. 0 5%zyy^-r-hy-7A x o. 1% 

7^!l/H£iH-H>^A, 0. l%7^p-;K 0. 1 
%/Ky fc'— ;Wfp y KV, 0. l%BSAS.t;0. 00 

7- y ^ -if— > 3 yjgfsts tfcm. 3 v'ftbh 

fcttlttt*y u^f-KT'n-T'lrln*.. 3 7 < CT' 
2 4 I*M/N>f 7" 'J ^^f -bf- •> a y £?to fc„ 
[0040] M7*!)^t'— 1. 8M N 
aCl, 0. 1 8M7a;yif-f h y ^A, 0. 0 5%Z 
y V^T- h y -7 A ttf art K-C 7^;w^-$r3Hlffirf 
Lfct> 4 2tOSfejf®(Cl OftfflmU £W£-fa- 

7-f^i, (S±9H7^yl/Att», NewRXO-H) 

fcSia. ®ftT-8 0't-e2 4l$P«frfr- h 7 ^7*77 
-i -5:iTofc 0 

[004 11 ^(0^, 7^/VA?rm^Lfctr5, 



11 

5r 5 * • ■< / > r- -/Ut t K p y-*— fef £ a - Kt * D 
NA££frff3ffl£&ft E. c o 1 i DHl-pMID 
H 1 i^:feL.fc D 
[004 2 J 

-hEUM'i 1 Lfc E. c o 1 i DHl-pMl 

DHl5r, BH I*JftlCT3 7 < CT*- g&tg*Lrc&, 
r ^- • 7=7f 7.fjt0^?£ [ U-df-i^yl/ • 7 □ 
-=y^:3^).-.^^i|y^./w<- (Mole 10 
cular C I on i ng : Co 1 d Spring 
Harbor) J 18 6~9 4"i— (19 8 2 

Sr3-K1-5DNA*^trffl**x.^7^^ KpMI D 
H 1 Srttfij Lfc„ ;LWy*7*^ K©flME&*1-fltaS* 

o. 3^fe{*63l5WS8filrv : 7^^v'fe [ rt-fiy^ 
(Science) 1 ®2 1 4#. fl 20 5-1 21 
0^-v (1981¥) ] Kill?. jttEHSrftfcU 
?t"(/->h-^ft Kny-f— fe'Srn— K1"6£D 20 

[oo 4 3J $®MViltz5.*' 4 J : y Y-frT t Kp 

#i—e<DN*mm7 z /m&m, >) y**y Y^-fr 
y— e&mmKTi smswu Rxf7^^y^=->^y 
Y^-ff-y-wmwiKT % /mmt hm-7 u-j* 

[0 0 4 4] 

3 ] MmfaX'<D ? * • -f / y h-rt'fk K 30 

^»2Tiff 5 tlfc7 B 7X? KpM I DH 1 5|ig£ 

MI^i Bam HI (SffiigttS!) TiflW U 
4 / i/ h —frr t Kp y7— (fite^-fe^tf^ 2.1k 
bODNA77^> h£l. Q%7 1Su-*>f >\,%% 

[00 4 5] -77> E. c o 1 i P^t ?-7°y*\ K 
PUC119 (fflifcttR) 5 // g ^Mf5<hl5j«tC^rj»T 
U 5 0mMMJ^-M (pH8. 0) #3ET(C, T 
W!Jtt7*777?- 1? (SfiitttS) UJMfcfcJSn 40 
X, 6 5 tT' 2B*WMBiLfc. ft^T\ IfiiSWDNA^ 

mm$L, mmskmmcyjv-'yay, vyy 

rc„ roipi-LT, s<??-7°7?.i KpUC 1 1 9 
(OBamH 1 jilC $ * • -f 7 •> h —A^f t K p fi— 
iflg : f-Sr^tf«2. lkb»DNA77^yh*f 
A$ftfc7*7* $ KpMI DH2fc«KFl-$«K<E*tt 
ft**»#U HI6M2 0*iife-Ciia«ltr7^S KpM 
I DH 2 Sr^fc. 50 
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[004 6] 1<D7°77~ i KpM I DH2 5 u 

gmmmm xb* i&u ps 1 1 (Sfiittt®!) -ew 

WL-, 3-D-v/-7xy7.7-f ~>3 h (Sfi 

«||Cr-7>'^7*-y-->3ytfc„ HfefifcjgJHEft 

u 1. o%7^p-^y^m^f)(cT#A»f>T-^ 

1. 7 k bJt'7-f ls-yay£tiX^Z>7°yX\ K£ 
flIEU :M7"7^n*pMIDH3i:^lfc„ ' 
<D7"y x % KOttdttr^i-fl^HfirB 5 icijrf . ;«t* 
7x5 KpMI DH3l± v SfcttflEfcPBtotfifcfc.fc 

0 E. c o 1 i DH 1 K»WE*Lft. 

[0 0 4 7] 7*7*5 KpM I DH3S:ft^i-5JKJf|E 
Htt4»«:7>br5/!Jy5 0|i g/ml^fBHlSft 
ICT3 7t-g£igi|Lfc&, 1 5 000 r p 

m-ei^lBa^KttaUTttlRSrllliRLt. :©tt 

i^#jSi|5]*(Dl OmMl-M-M (pH8. 
0) fcfl]*.. JHHHWfrfcfrofc. 
^Lfclg, 2 0 /i 1 t 9, rtitciM h !J*-1£S! ( P 
H8. 5) lOOiiK 150mM;*--f/y|-/l' 

1 0 0 n 1 » 1 OmM NAD 1 0 0 u I , 0. 2 5% 
= h p 7 h7/!J^100/i K 100 Wi/ 
m 1 '/77t7-f5 0 // 1 , St/* 5 5 0^1 fi>t>t£ 
ZRfc-m 1 0 0 0 1 ^rAD^, 3 7VX 1 O^felRtt-L 
fcfc, 0. IN HC 1 ^2raliPxTS^S:»ihL, 
5 5 0 nmt*Jlt5»Jt««:ai^-r5rtJlJ:oT» 5 

jy \-)\>t t Kpy"7— trffittSrytlLfc,, /f 
fc\ itSWfc*(CpUC 1 1 9»^£ ^7^7.7^-^ 
—>3VLfc E. c o 1 i tPlftfe?fttCPl>T*sfiftjp>ei 
SI©feaS:tTV\ ?t--f/yh-/uffc Kp-77— If 
SttSrSiJ^tfc., 7"7xn'pM[DH3& 
m Lfc^ft*B*»4«9-eo?Sttf4 2 . 5U/mltfe 
-pfc^, pUC 1 1 9 5rjfo>b(7)(7)Stt(iOU/ni 1 T* 
fcofc, Ctiiy, ;t-^-/Hi'7t Kp7*7- 

^a^h^m^^imhixx^iztimm^h, 

fc. :©ff«Mi-r>iU t7 • 3 J- DH 1 

— p M I D H 3 ( Escherichia c o I i 
DH 1 — pM I DH3) (FERM P-13014) 

oy-f— u 7>^*^i3o, 000 + 

1 5, 000 (TSKy^G3 0 0 0 SWCJ; -5 y/uj* 
iiffi) T'fe-Sr b^M&tfip I 4. 5±0. 5T'fe5 

•x7.t°-No. 3<D^^-- -f /i/r--/P7t Kpy7 
-if t H--e*>5 r. <k SriitiS Lfc 0 
[004 8] 

*5l^tJ:5i/<7^^ • i7t'-N 
/v'h-^Tt Kpy7— t'Sr^m-r-Sl^DNASr 



(8) 



W*W6-7 1 5 8 



13 

[004 9] Sfc, *«9]|cJ:oT\ 5* -4 
[00 5 0] 

lew*] 



14 



* E«#^ : 1 

K?i|<7)ft£ : 1 0 9 5&S& 

E?l|<7>fl|fi : g e n o m i c DNA 

tt*:No. 3 



EH 

AGCGCTTACT CAAACTAATG CTTAAAAGTG AAGCGAGAAG AGATGG ATG TCG CTA 58 

Met Ser Leu 
1 

GTG AAA GTG GGG ATT TTA GCA GCA GGT GGA ATT GCA AAA GTT CAC ACT 106 
Val Lys Val Gly He Leu Gly Ala Gly Gly He Ala Lys Val His Thr 

5 10 15 

TCC ATT TTA AAG AAG GAC CAG CGG GTC GAA ATC GTC GGT GTC GCA GAT 154 
Ser He Leu Lys Lys Asp Gin Arg Val Glu He Val Gly Val Ala Asp 
20 25 30 35 

ATT GCG AAA GAC AGA GCA GTT GCT TTA GCA AAT GAA GCT GGG AAC GCT 202 
He Ala Lys Asp Arg Ala Val Ala Leu Ala Asn Glu Ala Gly Asn Ala 

40 45 50 

AAA GCT GTT CAA AGT TTA GAA GAT TTA TTC GAA CTG GGA GTC GAT GCC 250 
Lys Ala Val Gin Ser Leu Glu Asp Leu Phe Glu Leu Gly Val Asp Ala 

55 60 65 

GTA TAT GTA ACA ACC CCT AAT ACG TTG CAT GTC GAA CCT GTG TTG AAA 298 
Val Tyr Val Thr Thr Pro Asn Thr Leu His Val Glu Pro Val Leu Lys 

70 75 80 

TGT CTT GCA AAC AAT GTT CAT GTA TTT TCA GAA AAA CCG ATG GCT ACG 346 
Cys Leu Ala Asn Asn Val His Val Phe Ser Glu Lys Pro Met Ala Thr 

85 90 95 

TCG TTA GAA GGG GCT GAG CGA ATC CGA AAA GCG GCT GAA ACG TCA AAA 394 
Ser Leu Glu Gly Ala Glu Arg He Arg Lys Ala Ala Glu Thr Ser Lys 
100 105 110 115 

GCC GTA TAC AAT TTA GGG ATG AAC CGC CGC TAT GCG TCC GTA TAC AAA 442 
Ala Val Tyr Asn Leu Gly Met Asn Arg Arg Tyr Ala Ser Val Tyr Lys 

120 125 130 

AAA GTC AAA GAA CTC ATT TCT TCT GGT GAA GTC ACC CCA TAT TTA GCG 490 
Lys Val Lys Glu Leu He Ser Ser Gly Glu Val Thr Pro Tyr Leu Ala 

135 140 145 

AAT ATC AAA ATG AAC CGC GGC GAA CTG TTA AAC CCT GCT TGG ACA GCT 538 
Asn lie Lys Met Asn Arg Gly Glu Leu Leu Asn Pro Ala Trp Thr Ala 

150 155 160 

GAT CCA AAA GTA ACA GGT GGA TTC CTT TAT GAA ACC CCT TTC CAT CTA 586 
Asp Pro Lys Val Thr Gly Gly Phe Leu Tyr Glu Thr Pro Phe His Leu 

165 170 175 

ATG GAT ATG TGC CGT TAT TTA TTT GGA GAA GTA CAG ACC GTT TAT TGT 634 
Met Asp Met Cys Arg Tyr Leu Phe Gly Glu Val Gin Thr Val Tyr Cys 



(9) 
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180 185 
GAA GCA CGA CAA AAT ATT TCT GAA GCG 
Glu Gly Arg Gin Asn He Ser Glu Ala 
200 

ATG ATG ACA TTT GAA TCA GGA ACG ATC 
Met Met Thr Phe Glu Ser Gly Thr He 
215 220 
CAT GCT GGA TGG AGT TTC CCT TTT GAG 
His Ala Gly Trp Ser Phe Pro Phe Glu 

230 235 
TAT TGT ACA GTT GCC ACG CAA GAA CTC 
Tyr Cys Thr Val Ala Thr Gin Glu Leu 

245 250 
GGA TTA AAG CAA CCA GCT CAA ATT AGC 
Gly Leu Lys Gin Pro Ala Gin lie Ser 
260 265 
GAA GAA AAA TGG GGA TAT GCG GAG GAG 
Glu Glu Lys Trp Gly Tyr Ala Glu Glu 
280 

ATT ATT CAT GGA ACG AAA CCA CCA GTC 
He He His Gly Thr Lys Pro Pro Val 
295 300 
TCG ATT CAA TTG TTA GAG TCC ATT TAT 
Ser He Gin Leu Leu Glu Ser He Tyr 

310 315 
ATG ATC GAT TTC CGC CAA ACA GCA CCA 
Met He Asp Phe Arg Gin Thr Ala Pro 

325 330 
ATATGAGCAA AAAACAAGTT CGAA 
{005 1 ] 30 

imim 

: 2 0i£S*t 

mm : * 
EM 

GCRAANCCCC AYTTYACYAC 

[»fflWPI] 

[01] Bitts*^ ji/V-frTt Kp^-J-- H<n 
[02] H2tt01O7?/$£n~Kt5^;t -4 J 40 

tmxhz> 0 . 

[03] 03 ft:/?* 5 KpMI DHllCfcltS^fvV 

[04] @4f±:/7*S KpMI DHl<Dffife*7fit& 
[05] 051177* 5 KpMI DH3(7)t#it&/T:t1S 



190 195 
GAA ATC GAT ACA TTT GCG ATT 
Glu He Asp Thr Phe Ala He 
205 210 
GCC AAC TTT GTG ACT TAT GCA 
Ala Asn Phe Val Thr Tyr Ala 
225 

AGT TTA GAA GTT TAC GGA AAA 
Ser Leu Glu Val Tyr Gly Lys 
240 

GAA AAA GTG ATG TAT GCA CCG 
Glu Lys Val Met Tyr Ala Pro 

255 

GAT TTT TAT CAA TTA TCT ATC 
Asp Phe Tyr Gin Leu Ser He 
270 275 
GAT CGC CTC TTT ATT GAC GCC 
Asp Arg Leu Phe He Asp Ala 
285 290 
ACA GCG GAA GAC GGA TAT CGA 
Thr Ala Glu Asp Gly Tyr Arg 
305 

GAA AGC GCT AAA ACT GGT AAA 
Glu Ser Ala Lys Thr Gly Lys 
320 

TCA CAA TAAAACAGAG TAGGTGACA 
Ser Gin 



682 



730 



778 



826 



874 



922 



970 



1018 



1071 



1095 



%V>mfc a^DNA 
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[06] 0 6(15* • 4 / 5/h-/Urfc Kny-h- irft 

mm&<DNmsmr * /mm. v v**??? 
~*vmto¥\7%/tmm. s(/t^7^x>k 

7 1 / m&mi*tmxhz> Q fcfc, x\ttW7*/m 

[0 7] B 7 B* !l ^ ^ K/p-yoff Rtffl 
[0 8] 0 8 li*«flTffi^f: ; t ^ / F-;vf t 

k a y -t— if ae^**^ * * -<Dmm<Dmti&*+m 
&mxh% 0 

[09] H9ttia8(0jKt-e*)5 o 
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Met 


Ser 


Leu 


Val 


Lys 


Val 


Gly 


Lys 


Val 


His 


Thr 


Ser 


He 


Leu 


Val 


Gly 


Val 


Ala 


Asp 


He 


Ala 


Asn 


Glu 


Ala 


Gly 


Asn 


Ala 


Lys 


Phe 


Glu 


Leu 


Gly 


Val 


Asp 


Ala 


Leu 


His 


Val 


Glu 


Pro 


Val 


Leu 


Val 


Phe 


Ser 


Glu 


Lys 


Pro 


Met 


An 


He 


Arg 


Lys 


Ala 


Ala 


Glu 


Giy 


Met 


Asn 


Arg 


Arg 


Tyr 


Ala 


Leu 


He 


Ser 


Ser 


Gly 


Glu 


Yal 


Met 


Asn 


Arg 


Gly 


Glu 


Leu 


Leu 


Lys 


Val 


Thr 


Gly 


Gly 


Phe 


Leu 


Asp 


Met 


Cys 


Arg 


Tyr 


Leu 


Phe 


Glu 


Gly 


Arg 


Gin 


Asn 


He 


Ser 


He 


Met 


Met 


Thr 


Phe 


Glu 


Ser 


Ty r 


Ala 


His 


Ala 


Gly 


Trp 


Ser 


Tyr 


Gly 


Lys 


Tyr 


Cys 


Thr 


Val 


Me t 


Tyr 


A 1 a 


Pro 


Gly 


Leu 


Lys 


Tyr 


Gin 


Leu 


Ser 


lie 


Glu 


Glu 


Arg 


Leu 


Phe 


He 


Asp 


Ala 


He 


Thr 


Ala 


Glu 


Asp 


Gly 


Tyr 


Arg 


Tyr 


Glu 


Ser 


Ala 


Lys 


Thr 


Gly 


Ala 


Pro 


Ser 


Gin 









im4] 




im\] 

He Leu Gly Ala Gly Gly He Ala 

Lys Lys Asp Gin Arg Val Glu He 

Lys Asp Arg Ala Val Ata Leu Ala 

Ala Yal Gin Ser Leu Glu Asp Leu 

Val Tyr Val Thr Thr Pro Asn Thr 

Lys Cys Leu Ala Asn Asn Yal His 

Ala Thr Ser Leu Glu Gly Ala Glu 

Thr Ser Lys Ala Val Tyr Asn Leu 

Ser Yal Tyr Lys Lys Val Lys Glu 

Thr Pro Tyr Leu Ala Asn He Lys 

Asn Pro Ala Trp Thr Ala Asp Pro 

Tyr Glu Thr Pro Phe His Leu Met 

Gly Glu Val Gin Thr Val Tyr Cys 

Glu Ala Glu He Asp Thr Phe Ala 

Gly Thr He Ala Asn Phe Yal Thr 

Phe Pro Phe Glu Ser Leu Glu Val 

Ala Thr Gin Glu Leu Glu Lys Val 

Gin Pro Ala Gin He Ser Asp Phe 

Lys Trp Gly Tyr Ala Glu Glu Asp 

lie His Gly Thr Lys Pro Pro Yal 

Ser He Gin Leu Leu Glu Ser He 

Lys Met He Asp Phe Arg Gin Thr 



l®5) 
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[1 



10 


20 


30 


ATGTCGCTAC 


TGAAAGTGGG 


GA7TTTAGGA 


70 


80 


90 


AT7TTAAAGA 


AGGACCAGCG 


GG7CGAAATC 


130 


140 


150 


GCAGTTCCTT 


TAGCAAATCA 


AGCTGGGAAC 


190 


200 


210 


TTCGAACTGG 


GACTCGATGC 


CG7ATA7GTA 


250 


260 


270 


GTGTTGAAAT 


GTCTTGCAAA 


CAATGT7CAT 


310 


320 


330 


TTAGAACGGG 


CTGAGCGAAT 


CCGAAAAGCG 


370 


380 


390 


GGCATGAACC 


CCCGCTATCC 


GTCCGTATAC 


430 


440 


450 


GAAGTCACCC 


CATATTTAGC 


GAATATCAAA 


490 


500 


510 


TGCACACCTG 


ATCCAAAAGT 


AACAGGTGGA 


550 


560. 


570 


GATATGTGCC 


GTTATTTATT 


TGGAGAAGTA 


610 


620 


630 


ATTTCTGAAG 


CGCAAATCGA 


TACATTTGCG 


670 


680 


690 


GCCAACTTTG 


TGACTTATGC 


ACATGCTGGA 


730 


740 


750 


TACGGAAAAT 


ATTGTACAGT 


TGCCACGCAA 


790 


800 


810 


TTAAAGCAAC 


CAGCTCAAAT 


TAGCGATTTT 


850 


860 


870 


TATGCGGAGG 

* I k L U l/U\J 1LVJU 


AGGATCGCCT 


CTTTATTGAC 


910 


920 


930 


ACAGCGGAAG 


ACGGATATCG 


ATCGATTCAA 


970 


980 


990 


ACTGGTAAAA 


TGATCGATTT 


CCGCCAAACA 


1030 


1040 




AATATGAGCA 


AAAAACAAGT 


TCGAA 



21 



40 


50 


60 


GCAGGTGGAA 


TTGCAAAAGT 


TCACACTTCC 


100 


110 


120 


GTCGGTGTCG 


CAGATATTGC 


CAAAGACAGA 


160 


170 


180 


GCTAAAGCTG 


TTCAAAGTTT 


AGAAGATTTA 


220 


230 


240 


ACAACCCC7A 


ATACGTTGCA 


TGTCGAACCT 


280 


290 


300 


GTATTTTCAC 


AAAAACCGAT 


GGCTACGTCG 


340 


350 


360 


GCTGAAACGT 


CAAAAGCCGT 


ATACAATTTA 

ft l llvflll 1 L 1 I\ 


400 


410 


420 


AAAAAAGTCA 


AACAACTCAT 


TTCTTCTGGT 

I I v t 1 V 1 VI VJ I 


460 


470 


480 


ATGAACCGCG 


CCGAACTCTT 


AAACCCTGCT 


520 


530 


540 


TTCCTTTATG 


AAACCCCTTT 


CCATCTAATG 


580 


590 


600 


CAGACCGTTT 


ATTCTGAAGG 


ACGACAAAAT 


640 


650 


660 


ATTATGATGA 


CATTTGAATC 


AGGAACGATC 


700 


710 


720 


TCGACTTTCC 


CTTTTGAGAG 


TTTAGAAGTT 


760 


770 


780 


GAACTGGAAA 


AAGTGATCTA 


TGCACCGGCA 


820 


830 


840 


TATCAATTAT 

1/11 v A A 1 1 A I 


CTATCGAAGA 


AAAATf.GOGA 


880 


890 


900 


GCCA7TATTC 


ATGGAACGAA 


ACCACCAGTC 


940 


950 


960 


TTG7TAGAGT 


CCATTTATGA 


AAGCGCTAAA 


1000 


1010 


1020 


GCACCATCAC 


AATAAAACAG 


AGTAGGTGAC 
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[03] 



[1217] 



HI ndD 
O r » I 

SicD 

EcoRV 

BamHI 

- D r a I 

- p v u n 

- S a c 0 

- EcoRV 
EcoT22I 

- N a © I 

- B a mH 1 
D r a I 
P v u n 



75 yatRM 

mRNA 



GluGl uLysTrpGlyTyrAI a 

5* -GUGGUGAAGUGGGGUUUUGC-3' 
AAA C C 

G 
A 



*«;^?^^*^K 3* -CATCATTTTACCCCTAAGCG — 5' 
C C C C A 

G 



T 



Hindi 



[08] 



Bacillus sp.No.3 




Oral 



HindM 




EcoRV 
BamHI 



[09] 



Drat 



pMIDHI 

BamHI Xlkb 




Dral 



/XhaI,KaI 



Pvull 
GamHI 




PvuU 
HindlU 



(13) 
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me] 

N-ternnaa! 

Met-Ser-Leu-Val-Lys-Val-Cly-Ile-Leu-Cly-Aia-GIy-Cly-Iie-Ala-Lys-Val- 
- His-Thr-Ser-lle'Leu-Lys-Lys-Asp-Gln-Arg-VahGlu-lIe-Val-Gly-VahAla- 
Asp-I le-AIa-Lys-Asp-Arg-Ala-VaI-Ala-Leu-Ata-Asn-Glu-AIa~Gly-Asn-A!a- 
Lys-Al a-Va I -C I n-Ser-Leu-G lu- 

Asp-Leu-Phe-GIu-Leu-Gly-Vai-Asp-Ala-Vai-Tyr-Val-Thr-Thr-Pro-Asn-Thr- 
Leu- X -Val- 

Ala-Ala-GIu-Thr-Ser-Lys-Ala-Val-Tyr-Asn-Leu-Gly-Met-Asn-Arg-Arg-Tyr- 
A I a-Ser-Va 1-Ty r ~Lys-Lys- 

Val-Lys-Glu-ArgHle-Ser-Ser-Gly-Glu-Vat-Thr-Pro-Tyr-Leu-Ala-Asn-Ile- 
Lys-Met-Asn-Arg-Cly-Glu-Leu-Leu-Asn-Pro-Aia-Trp-Thr-Ala-Asp~Pro-Lys- 
Val-Thr-Gly-Gly-Phe-Leu-Tyr-Glu-Thr-Pro-Phe-His-Leu-Met-Asp-Met- X - 
Arg-Tyr-Leu-Phe-Gly-Glu-Val-Hts-Thr-Val-Tyr- 

Va 1 -Me t -Ty r- A 1 a - P ro-G 1 y- Le u 

His-Leu-Ser-!le- Glu-Glu-Lys-Trp-Cly-Tyr-Ala-G lu-Clu-Asp-Arg-Leu-Phe- 
Ne-Asp-Ala-f le-l le-His-Gly-Thr-Lys-Pro-Pro-Val-Thr-Ala-Glu-Asp-Gly- 
Tyr-Arg-Ser-IIe-His-Leu-Leu-Glu-Ser-!ie-Tyr-GIu-Ser-Ala-Lys-Thr-Gly- 
Lys-Met-Ile-Asp-Phe-Arg-His-Thr-Ala-Pro-Ser-GIn 
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